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Title: Analysis of the efficiency of multiprocessor systems with a common computing resource, under various 

disciplines of its allocation 

Author Zabolotnyi, A.A.; Nedzel'skii, D.A. 

Journal: Avtomatika i Vychislitel'naya Tekhnika vol. 1 8, no.6 p. 60-4 

Publication Date: 1984 Country of Publication: USSR 
CODEN: AVYTAK ISSN: 0132-4160 

Translated in: Automatic Control and Computer Sciences vol. 1 8, no.6 p. 55-9 
Publication Date: 1984 Country of Publication: USA 
CODEN: ACCSCE ISSN: 0146-41 16 

U.S. Copyright Clearance Center Code: 0146-41 16/84/S20.00 

Language: English Document Type: Journal Paper (JP) 
Treatment: Theoretical (T) 

Abstract: The effect on the system efficiency of the discipline with which common computing resources (vector 
processors) are furnished to control processors in a multiprocessor computer system of type PS-3000 is investigated. 
The analysis procedure is demonstrated using the example of a system with two control processors. Three 
disciplines for furnishing the common computing resource are considered: equiprobable choice, dynamic priority 
and static priority. Approximate analytic expressions are obtained for the processor utilisation coefficients under 
exponential distribution laws from the request generation and execution times. It is shown that the use of dynamic 
priority increases the system performance by 2-4% as compared to other disciplines. Use of static priority ensures 
a quasilimiting utilisation factor for a control processor. It is concluded that, in multiprocessor systems with 
common computing resource, it is advisable to implement a combined resource-furnishing discipline: static priority 
when the priorities of the jobs are different; and dynamic priority when they are equal. Recommendations are 
given on the choice of discipline with a system of nonuniform flows of requests for the common resource. ( 4 Refs) 
Subfile: C 

Descriptors: multiprocessing systems; performance evaluation; scheduling 

Identifiers: resource allocation disciplines; scheduling; multiprocessor systems; common computing resource; 
vector processors; control processors; PS-3000; equiprobable choice; dynamic priority; static priority; processor 
utilisation coefficients; exponential distribution laws; system performance; quasilimiting utilisation factor; 
nonuniform flows 
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CODEN: IGTDE2 ISSN: 1350-2360 

Language: English 

Document Type: JA; (Journal Article) Treatment: A; (Applications); T; (Theoretical) 
Journal Announcement: 9505W2 

Abstract: The development of a neural network architecture, which implements the Newton-Raphson algorithm for 
solving the set of nonlinear equations of power system load-flow analysis, is reported. The context is that of online 
network analysis in energy management systems, with particular reference to the optimal power- flow function. A 
principal feature of the extensive parallel processing capability of the architecture is that the computing time of load- 
flow analysis is independent of the number of nodes in the power network. The architecture gives solutions which 
are identical with those from a standard sequential processor load-flow program. 6 Refs. 
Descriptors: *Neural networks; Electric load flow; Algorithms; Online systems; Electric load management; 
Problem solving; Linearization; Iterative methods; Functions; Matrix algebra 

Identifiers: Newton Raphson algorithms; Online network analysis; Optimal power flow function; Minimization 
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Author Ford, B.; Susarla, S. 

Author Affiliation: Dept. of Comput. Sci., Utah Univ., Salt Lake City, UT, USA 

Journal: Operating Systems Review Conference Title: Oper. Syst. Rev. (USA) vol.30, spec, issue, p. 91-105 
Publisher: ACM , 

Publication Date: 1996 Country of Publication: USA 
CODEN: OSRED8 ISSN: 0163-5980 
SICI: 0 1 63-5980( 1 996)30L.9 1 : IS; 1 -D 

Material Identity Number: 0043-96007 
Conference Title: Second USENIX Symposium on Operating Systems Design and Implementation (OSDI) 
Conference Date: 28-3 1 Oct. 1996 Conference Location: Seattle, WA, USA 

Language: English Document Type: Conference Paper (PA); Journal Paper (JP) 
Treatment: Practical (P) 

Abstract: Traditional processor scheduling mechanisms in operating systems (OSs) are fairly rigid, often supporting 
only one fixed scheduling policy, or, at most, a few "scheduling classes" whose implementations are closely tied 
together in the OS kernel. This paper presents CPU inheritance scheduling, a novel processor scheduling framework 
in which arbitrary threads can act as schedulers for other threads. Widely different scheduling policies can be 
implemented under the framework, and many different policies can coexist in a single system, providing much 
greater scheduling flexibility. Modular, hierarchical control can be provided over the processor utilization of 
arbitrary administrative domains, such as processes, jobs, users and groups, and the CPU resources consumed can 
be accounted for and attributed accurately. Applications, as well as the OS, can implement customized local 
scheduling policies; the framework ensures that all the different policies work together logically and predictably. As 
a side effect, the framework also cleanly addresses priority inversion by providing a generalized form of priority 
inheritance that automatically works within and among diverse scheduling policies. CPU inheritance scheduling 
extends naturally to multiprocessors, and supports processor management techniques such as processor affinity and 
scheduler activations. We show that this flexibility can be provided with acceptable overhead in typical 
environments, depending on factors such as context switch speed and frequency. ( 32 Refs) 
Subfile: C 

Descriptors: operating system kernels; processor scheduling 

Identifiers: CPU inheritance scheduling; processor scheduling mechanisms; operating system kernel; threads; 
priority inversion; scheduling flexibility; modular hierarchical control; processor utilization; administrative 
domains; CPU resource consumption; customized local scheduling policies; multiprocessors; processor management 
techniques; processor affinity; scheduler activations; overhead; context switch speed; context switch frequency 
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Copyright 1997, 1EE 
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Author Bowen, N.S.; Nikolaou, C.N.; Ghafoor, A. 

Author Affiliation: IBM Thomas J. Watson Res. Center, Yorktown Heights, NY, USA 

Conference Title: Proceedings of the 1988 International Conference on Parallel Processing p. 102-9 vol.2 

Editor(s): Briggs, F.A. 

Publisher: Pennsylvania State Univ , University Park, PA, USA 

Publication Date: 1988 Country of Publication: USA 3 vol. (xii+461+x+262+xiii+31 1) pp. 
ISBN: 0 271 00654 4 

Conference Sponsor: Pennsylvania State Univ 

Conference Date: 15-19 Aug. 1988 Conference Location: University Park, PA, USA 
Availability: Penn State Press, University Park, PA, USA 

Language: English Document Type: Conference Paper (PA) 
Treatment: Practical (P) 

Abstract: An efficient hierarchical clustering and allocation algorithm is proposed and evaluated that drastically 
reduces the interprocess communication cost while observing low and upper bounds of utilization for the individual 
processors. The algorithm with branch-and-bound-type algorithms that can produce allocations with minimal 
communication costs is compared, and a very encouraging time complexity/suboptimality tradeoff is shown in favor 
of present algorithm, at least for a class of process clusters and their random combinations, which is believed to 
occur naturally in distributed applications. Present heuristic allocation is well suited for a changing environment, 
where processors may fail or be added to the system and where the workload patterns may change unpredictably 
and/or periodically. ( 6 Refs) 
Subfile: C 

Descriptors: distributed databases 

Identifiers: hierarchical workload allocation; distributed systems; clustering; allocation algorithm; interprocess 
communication; upper bounds; branch-and-bound-type algorithms; minimal communication costs; time complexity; 
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Pub. No.: 05-181711 [JP 518171 1 A ] . 
Published: July 23, 1993 (19930723) 
Inventor: TANIMARU SENKICHI 

Applicant: NEC CORP [000423] (A Japanese Company or Corporation), JP (Japan) 
Application No.: 04-000026 [JP 9226] 
Filed: January 06, 1992(19920106) 

International Class: [ 5 ] G06F-01 1/32; G06F-003/14; G06F-009/46 

JAPIO Class: 45.1 (INFORMATION PROCESSING ~ Arithmetic Sequence Units); 45.3 (INFORMATION 
PROCESSING - Input Output Units) 

Journal: Section: P, Section No. 1638, Vol. 17, No. 602, Pg. 93, November 05, 1993 (19931105) 
ABSTRACT 

PURPOSE: To automatically execute an apparatus normality confirming job at proper timing considering a CPU 
utilization rate and job priority order. 

CONSTITUTION: An arithmetic operation part 24 monitors displays 104, 304 and multiplies the CPU utilization 
rate of a central processing unit(CPU) 54 by the job priority order at every constant interval of time. The 
multiplied result is applied to a comparing part 34 as a normal job coefficient. A timer 35 counts up real time and an 
adder 36 accumulatively adds a fixed value applied at every constant interval of time based upon the counted result 
of the timer 35 and applies the added result to the comparing part 34 as the equipment normality confirming job 
coefficient. The comparing part 34 compares the normal job coefficient applied from the operation part 24 with the 
equipment normality confirming job coefficient applied from the adder 36, and when the latter coefficient is larger 
than the former one, informs the CPU 54 of a previously registered equipment normality confirming job based upon 
a charging instruction 204. Thereby a job scheduler 74 sets up the priority order of the job to the highest priority. 
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Pub. No.: 56-038542 [JP 56038542 A ] 
Published: April 13, 1981 (19810413) 
Inventor: AMANO MATSUO 
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JAPIO Class: 21.2 (ENGINES & TURBINES, PRIME MOVERS - Internal Combustion); 22.3 (MACHINERY - 
Control & Regulation); 45.4 (INFORMATION PROCESSING - Computer Applications) 
JAPIO Keyword: R131 (INFORMATION PROCESSING - Microcomputers & Microprocessers) 
Journal: Section: M, Section No. 73, Vol. 05, No. 90, Pg. 150, June 12, 1981 (19810612) 

ABSTRACT 

PURPOSE: To reduce the load factor of a micro-computer for controlling an engine by providing the computer with 
task groups divided into various control program units in the order of priority, and comparing and discriminating 
between the tasks on each level of the order. 

CONSTITUTION: A program for controlling task groups comprises an initial processing program 202 performing 
the pre-edit of the computer operation, an interrupt processing program 206 analyzing various interrupt factors and 
demanding the start of necessary task group through a task dispatcher 208, and a macro-processing program 228 
signalling tne end of run of the tasks. The task groups are provided with the priority order for each program used 
most frequently according to the engine operation conditions, and the dispatcher 208 assigns the occupation time 
and run time in a CPU according to the priority order in order to shorten the run time of the programs in the CPU, so 
that its load factor is reduced. 
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Alerting Abstract WO A 1 

NOVELTY - The relative usage of a CPU is expressed as a percentage of the processing time and the escalation 



threshold has been set at 80%. If the threshold is exceeded at a point To, the corresponding process is passed to a 
lower process priority class, to reduce the usage to about 95% and to allow a second process to proceed without 
much hindrance. 

DESCRIPTION - INDEPENDENT CLAIMS are included for a multiple-programming computer system and for a 
computer program. 

USE - Setting priority levels in multiple-programming computer system. 
ADVANTAGE - Improves performance of the system. 

DESCRIPTION OF DRAWINGS - The drawing shows a graph of relative usage of CPU processing power. 
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Allocating percentage of system resources among process groups in a computer system comprising at least 
one CPU by allocating system resources of each of processor set to each of process groups according to 
number of assigned shares 
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Alerting Abstract EP A2 

NOVELTY - The method involves assigning each of process groups a number of shares for each or the at least one 
processor set. The system resources of each of the at least one processor set are allocated to each of the process 
groups according to the number of shares assigned to the each of the process groups based on a number of shares of 
all active groups within each of processor set. 
DESCRIPTION - INDEPENDENT CLAIMS are included for: 



A. a computer readable medium embodying a program for allocating a percentage of system resources among 

processes groups in a computer system 

B. a scheduler for allocating a percentage of system resources among processes groups in a computer system 

USE - For managing load of a central processing unit in a computer system and also for allocating central 
processing unit percentage usage among several processes executing a specific separate set of processes. 
ADVANTAGE - Provides resource allocation scheme that would leverage advantages of the processor set 
architecture and an ability to distribute CPU resources among multiple process groups in a pre-defined manner. 
DESCRIPTION OF DRAWINGS - The drawing illustrates exemplary allocation of system resources according to 
the inventive concept. 
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Generalized processor sharing scheduler for communication network, adjusts initial connection weight by 
maintaining minimum quality of service level, based on output bandwidth used by each connection class 
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Alerting Abstract EP A2 

NOVELTY - A fraction of output bandwidth is allocated to each of input connections ( 1 1 0 \ . 1 , 1 10K. 1 , 1 1 0 \ J, 
1 10KJ) of each of connection classes (1 lOj, 1 10 J) based on preset initial connection weight. The fraction of output 

bandwidth used by each connection class is measured, based on which initial connection weight is adjusted by 
maintaining minimum quality of service (QoS) level for each class. 
DESCRIPTION - INDEPENDENT CLAIMS are also included for the following: 



C. Generalized processor sharing (GPS) scheduling and network control method; Iterative method for choosing 

GPS weights; 

D. Processor sharing node 

USE - For regulating traffic in communication network. 

ADVANTAGE - Allows substantial network sharing capacity as well as isolation and quality of service (QoS) 
guarantees by assigning weight to individual connections. Allows arbitrary number of QoS classes of service for an 
arbitrary number of class connection on a common truck. 

DESCRIPTION OF DRAWINGS - The figure shows multiclass generalized processor sharing (GPS) scheduler. 
HOi.l, 110K.1, llOj.J, llOK.J.Input connections 
1 10], 1 10J Connection classes 



